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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract 

PURPOSE: To fix an upper frame and a lower frame with an 
easy work regardless of a narrow space by providing a bent 
claw formed in an erect side of the upper frame and a lower 
frame slot formed in an erect side of the lower frame and 
fitting the upper frame claw to the lower frame slot. 
CONSTITUTION: A bent claw 71 -A which is formed in at 
least one of erect sides of an upper frame 1 and forms a 
projecting part and a slit 71-B formed in a lower frame 2 
correspondingly to the position or the claw 71 -A formed in 
the upper frame 1 are provided. The upper frame claw 71 -A 
is fitted to the slit 71-B formed in the lower frame 2 to 
easily fix the upper frame 1 and the lower frame 2. When the 
upper frame 1 is set, the bent claw 71 -A forming the 
projecting part of the upper frame I is matched to the 
corresponding lower frame slot 71-B and is pressed in, and 
then, the upper frame claw 71 -A rides across the erect side 
of the lower frame, and it is fitted when being put in the slot 
71-B, and this part is fixed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The liquid crystal display panel which consists of a frame when it has a display window, and a 
liquid crystal plate which unified the actuation circuit board, The intermediate frame of the shape of a 
frame which carries the linear back light light source in at least one side while holding the transparent 
material assembly which consists of an optical diffusion plate, a light guide plate, and a reflecting plate, 
and this transparent material assembly in a seating rim, And carry out the laminating of the bottom 
frame in this order, and an above top frame and a bottom frame are set to the liquid crystal display 
which comes to carry out connection immobilization. It has the bottom frame slot established the bottom 
frame straight side started in the height which becomes the pawl which was formed the straight side of 
an above top frame, and by which bending shaping was carried out* the frame straight side after forming 
in one side of the above top frame of the bottom frame of the above, and a pair, inserting an above top 
frame pawl in the bottom frame slot of the above - a top frame « attachment and detachment » the 
liquid crystal display characterized by coming to fix easily. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a liquid crystal display, has the time-sharing actuation 
property of having excelled especially, and relates to the electric field effect mold liquid crystal display 
which enables black and white and a multicolor display further. 
[0002] 

[Description of the Prior Art] As one format of a liquid crystal display, what is called Twisted Nematic 
type (TN) was what is arranged so that it may become a rectangular cross or parallel to the liquid crystal 
molecule by the nematic liquid crystal which has a forward dielectric constant anisotropy between two 
electrode substrates with which it has distorted spiral structure 90 degrees, and the polarization shaft (or 
absorption shaft) adjoins an electrode substrate in a polarizing plate on the outside of a two-electrodes 
substrate (JP,51-13666,B). 

[0003] With the liquid crystal display component such whose a twist angle (alpha) is 90 degrees, there 
was a problem in respect of the steep nature (gamma) of change of the permeability of the electrical- 
potential-difference pair liquid crystal layer impressed to a liquid crystal layer, and a viewing-angle 
property, and, as for the number of time sharing (equivalent to the number of scan electrodes), 64 was a 
practical limitation. 

[0004] However, in order to cope with the image quality improvement and display amount-of- 
information buildup demand to a liquid crystal display component in recent years, The super twisted 
nematic (STN) which made size the twist angle alpha of a liquid crystal molecule from 180 degrees is 
proposed. And a time-sharing actuation property is improved by using the birefringence effectiveness 
for this STN. The number of time sharing making it increase applied one FIJIKUSU The letter 45, 
No. 10, 1021 1984 0 [ Applied Physics Letter, TJ.Scheffer, J.Nehring:"A new, ] [ highly multiplexable 
liquidcrystal ] display" It is discussed and the sault parts ISUTEDDO birefringence effectiveness mold 
(SBE) liquid crystal display is proposed. This kind of liquid crystal display has at least the liquid crystal 
display panel which consists of a frame when it has a display window, and a liquid crystal plate which 
unified the actuation circuit board, the transparent material assembly which consists of an optical 
diffusion plate and a light guide plate, the intermediate frame which carries the linear baculite light 
source in at least one side, and a bottom frame, carries out the laminating of these in the above- 
mentioned order, and comes to carry out connection immobilization of an above top frame and the 
bottom frame. 

[0005] And an above top frame and a bottom frame consist of metaled sheet metal, make a proper spacer 
or proper adhesive tape etc. intervene if needed between each above-mentioned configuration member, 
carry out the laminating of the whole to single and they are carrying out fixed maintenance so that 
it can treat as one. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional liquid crystal display, 
the top frame closed the pawl formed in the slit or crevice established in the bottom frame or the 
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intermediate frame at the top frame, and was being fixed with the screw thread. 
[0007] However, in order to close by the pawl formed in the top frame and to close a pawl to an 
intermediate frame, sufficient tooth space is needed, and in the thing of the format which arranges the 
back light light source which becomes especially the side edge of transparent material assembly from a 
cold cathode tube, if it is going to provide the caulking tooth space of the above-mentioned pawl 
between an intermediate frame and the back light light source, size of equipment must be enlarged. 
[0008] It is in the object of this invention offering a liquid crystal display with the structure which can 
solve many problems of the above-mentioned conventional technique, and can fix a top frame and a 
bottom frame by easy workability also in a narrow tooth space. 
[0009] 

[Means for Solving the Problem] A frame in order to attain the above-mentioned object, when this 
invention has a display window, The transparent material assembly which consists of a liquid crystal 
display panel which consists of a liquid crystal plate which unified the actuation circuit board, and an 
optical diffusion plate, a light guide plate and a reflecting plate, The intermediate frame of the shape of a 
frame which carries the linear back light light source in at least one side while holding this transparent 
material assembly in a seating rim, And carry out the laminating of the bottom frame in this order, and 
an above top frame and a bottom frame are set to the liquid crystal display which comes to carry out 
connection immobilization. The bent pawl which forms the heights prepared in said at least one-side top 
frame straight side, It has the slit prepared in said bottom frame corresponding to the location of a pawl 
established in the above top frame, and is characterized by enabling it to fix an above top frame and a 
bottom frame easily by inserting in the slit which formed the above top frame pawl in the bottom frame 
of the above. 
[0010] 

[Function] If the bent pawl used as the heights of a top frame is pushed in according to a corresponding 
bottom frame slot when equipping with a top frame, it fits in, when the top frame pawl overcomes the 
bottom frame straight side top and enters into a slot, and the part is fixed. Since especially the tooth 
space that it becomes easy to detach and attach [ by which the top frame was bent / of a claw part ], and 
is needed for attachment and detachment of an above top frame and a bottom frame by this 
configuration is not secured, a liquid crystal display appearance can also be made small. 
[0011] 

[Example] Hereafter, with reference to a drawing, it explains to a detail about the example of this 
invention. 

[0012] Drawing 1 is the explanatory view of the important section structure of one example of the liquid 
crystal display by this invention, (a) is a sectional view and (b) is a side elevation. In addition, the 
structure of details is omitted. 

[0013] this drawing - setting - 1 - a top frame and 2 - a bottom frame and 36 - for transparent 
material assembly and 42, an intermediate frame and 62 are [ the back light light source (lamp) and 36- 
A / a reflective sheet and 37 / a top frame pawl and 71-B of a liquid crystal display panel and 71-A ] 
bottom frame slots. 

[0014] As shown in this drawing (a), the liquid crystal display panel 37 is pinched with the top frame 1 
and the bottom frame 2, and the transparent material assembly 37 is installed in the bottom frame 
bottom. 

[0015] The back light light source 36 carried in the intermediate frame 42 is installed in the end side of 
the transparent material assembly 37. In addition, reflective sheet 36-A is prepared in the back light light 
source 36, and he is trying to reflect efficiently ****** of the cold cathode tube which constitutes the 
back light light source in the direction of a transparent material. 

[0016] The straight side started to the bottom frame side is formed in **** of the top frame 1 , and frame 
pawl after bending shaping is carried out at at least one side of these straight sides 71 -A is formed. And 
the straight side is started by the bottom frame 2 at the top frame side, and bottom frame slot 71-B is 
formed in the location corresponding to this straight side with above top frame pawl 71 -a. 
[0017] In fixing to the bottom frame 2 incorporating the back light light source 36 carried in the 
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transparent material assembly 37, the liquid crystal display panel 62, and the intermediate frame 
combining the top frame 1 As a top is overcome and the end face of the straight side of the bottom frame 
2 was shown in this drawing (b), frame pawl after forming in top frame 1 by putting top frame 1 on 
bottom frame 2, and pressing both 71-A Fitting is carried out to bottom frame slot 71-B formed the 
straight side of the bottom frame 2 using the elasticity of the straight side of both frames. When 
separating the frame 1 after fitting is carried out, and the bottom frame 2, engagement of top frame pawl 
7 1 -A and bottom frame slot 7 1 -B is canceled by pushing in C part of bottom frame slot 71-B. 
[0018] By having constituted as mentioned above, attachment and detachment of the top frame 1 and a 
bottom frame become easy, and components mark and rating can be reduced. 

[0019] Next, the example of a configuration and example which applied above-mentioned this invention 
to the liquid crystal display of a super-twisted-nematic (STN) method are explained. In addition, with 
subsequent drawings, what has the same function attaches the same sign, and explanation of the repeat is 

[^20^ Drawing 2 is an expansion perspective view explaining the example of a configuration of the 
liquid crystal display by this invention. The frame-like spacer which carries out the seal of the 
circumference of the transparent materia] assembly 37 which in 1 a bottom frame and 3 are inserted in a 
liquid crystal display aperture, and a top frame and 2 insert 1 3 between the liquid crystal display panel 
62 and a frame-like intermediate frame, and consists of an optical diffusion plate, a light guide plate, and 
a reflecting plate, The stripe-like spacer which inserts 14- A and 14-B between the top frame 1 and the 
liquid crystal display panel 62, Back light light source covering (lamp cover) and 35 17 The actuation 
circuit board, The intermediate frame of the shape of a frame which consists of a resin ingredient which 
carries the back light light source (lamp) which 36 becomes from a cold cathode tube, and the bacuhte 
light source of a line [ 42 ], The tape career pad to which 62 connects a liquid crystal display panel to, 
and 65 connects the terminal of a liquid crystal display panel, and the terminal of the actuation circuit 
board, The pier which 67-A and 67-B made it project inside along the long side of the top frame 1, and 
was formed, the pawl with which a top frame pawl and 71-B formed [ 68 ] a bottom frame slot and 72-A 
in back light light source covering in Actuation IC and 71-A, and 72-B are the slots which earned out 
intermediate-frame formation. 

[0021] Moreover, 18 is a pawl fixed to the pawl [ which is contacted by the grand putt 24 iormed in the 
actuation circuit board 35 ] receptacle 25 which cut and formed a lifting piece and 20 in the bottom 

[0022] In this drawing, pinching immobilization of the liquid crystal display is carried out with the top 
frame 1 and the bottom frame 2 by the sequence of a graphic display. The linear light source (back light 
light source) 36 which consists of a cold cathode tube is installed in the end side of an intermediate 
frame 42, the direct light to liquid crystal display panel 62 direction is intercepted by the lamp cover 17, 
and it is made to point to the luminescence light in the transparent material assembly 37 side which 
consists of an optical diffusion plate, a light guide plate, and a reflecting plate. 
[0023] A spacer 13 prevents that the light of the back light light source 36 leaks to the exterior of the 
transparent material assembly 37 while it intervenes between the transparent material assembly 37 and 
the liquid crystal display panels 62 which are held in the seating rim formed in the intermediate frame 42 
and decides a viewing area. 

[0024] And after equipping the 1 side of an intermediate frame 42 with the back light light source 36, 
the back light light source covering 17 is fixed by fitting of the above-mentioned pawl 72-A and slot 72- 
B. A slot may be formed in the back light light source covering 17 side, and a pawl may be formed in an 
intermediate-frame side. _ 

[0025] In addition, the back light light source covering 17 in this drawing does not need installation, 
especially when installing reflective sheet 36-A as shown in said drawing 1 . 

[0026] "Example 1" drawing 3 shows the array direction (for example, the direction of nibbing) of the 
liquid crystal molecule at the time of seeing from an upside the liquid crystal display 62 which applies 
this invention, the direction of torsion of a liquid crystal molecule, the direction of a polanzation shaft 
(or absorption shaft) of a polarizing plate, and the direction of an optical axis of the member which 
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brings about the birefringence effectiveness, and drawing 4 shows the important section perspective 
view of the liquid crystal display 62 which applies this invention. 

[0027] The direction 10 of torsion of a liquid crystal molecule and angle-of-torsion theta are prescribed 
by the class and amount of the rotatory-polarization matter added by the nematic liquid crystal layer 50 
pinched between the direction 6 of rubbing of the orientation film 21 on the top electrode substrate 11, 
the direction 7 of rubbing of the orientation film 22 on the bottom electrode substrate 12 and the top 
electrode substrate 1 1, and the bottom electrode substrate 12. 

[0028] In drawing 4 , on two sheets which pinch the liquid crystal layer 50, in order to carry out 
orientation so that a liquid crystal molecule may make distorted spiral structure between the bottom 
electrode substrate 1 1 and 12, the approach of rubbing with cloth etc. the front face of the orientation 
film 21 and 22 which consists of organic macromolecule resin which touches for example, becomes the 
liquid crystal on the bottom electrode substrate 1 1 and 12 from polyimide to an one direction, and the 
so-called rubbing method are taken the top. In the direction of rubbing rubbed at this time, i.e., the 
direction, and the top electrode substrate 1 1, the direction 7 of rubbing turns into the array direction of a 
liquid crystal molecule in the direction 6 of rubbing, and the bottom electrode substrate 12. 
[0029] Thus, it is a gap dl so that each direction 6 and 7 of rubbing may cross the bottom electrode 
substrates 1 1 and 12 at 360 degrees from about 180 degrees mutually on two sheets by which orientation 
processing was carried out. It is made to give and counter. If it pastes up by the sealant 52 of the shape 
of a frame equipped with the end chip section 51 for pouring in liquid crystal for two electrode 
substrates 1 1 and 12 and the nematic liquid crystal which carried out specified quantity addition of the 
rotatory-polarization matter with the forward dielectric anisotropy is enclosed with the gap A liquid 
crystal molecule carries out molecular arrangement of the spiral structure of angle-of-torsion theta in 
drawing between the electrode substrate. In addition, 31 and 32 are bottom electrodes a top, 
respectively. 

[0030] Thus, the member (a birefringence member is called hereafter) 40 which brings about the 
birefringence effectiveness is arranged in the constituted liquid crystal cell 60 top electrode substrate 1 1 
upside, and the bottom polarizing plates 15 and 16 are further formed a top on both sides of this member 
40 and liquid crystal cell 60. Although angle-of-torsion theta of the liquid crystal molecule in liquid 
crystal 50 is 300 degrees from 200 degrees preferably, if it carries out from a practical viewpoint of 
avoiding the phenomenon in which the burning condition near the threshold of a transmission-applied- 
voltage curve serves as orientation scattered about in light, and maintaining the outstanding time-sharing 
property, the range of 230 to 270 degrees is more desirable. 

[0031] Fundamentally, this condition acts so that the response of the liquid crystal molecule to an 
electrical potential difference may be made more sensitive and the outstanding time-sharing property 
may be realized. Moreover, in order to acquire the outstanding display quality, it is the refractive-index 
anisotropy deltanl of the liquid crystal layer 50. The thickness dl A product deltanl and dl It is 
desirable to set 1 .0 micrometers as the range of 0.6 to 0.9 micrometers more preferably from 0.5 
micrometers. 

[0032] The birefringence member 40 acts so that the polarization condition of the light which penetrates 
a liquid crystal cell 60 may be modulated, and that only whose display colored with liquid crystal cell 60 
simple substance was completed is changed into a monochrome display. For that, it is the refractive- 
index anisotropy deltan2 of the birefringence member 40. That thickness d2 A product deltan2 and d2 
0.8 micrometers is more preferably set as the range of 0.5 to 0.7 micrometers from 0.4 micrometers very 
importantly and preferably. 

[0033] Furthermore, since the liquid crystal display 62 which becomes this invention uses the elliptically 
polarized light by the birefringence, when using an optically uniaxial transparence birefringent plate as 
the shaft and the birefringence member 40 of polarizing plates 15 and 16, the relation between the 
optical axis and the liquid crystal array directions 6 and 7 of the electrode substrates 1 1 and 12 of a 
liquid crystal cell 60 is very important for it. 

[0034] Here, drawing 3 explains the operation effectiveness of the above-mentioned relation. This 
drawing shows the relation of the liquid crystal array direction of the shaft of the polarizing plate at the 
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time of seeing the liquid crystal display of the configuration of drawing 4 from a top, the optical axis of 
an optically uniaxial transparence birefringence member, and the electrode substrate of a liquid crystal 
cell. 

[0035] The liquid crystal array direction of the electrode substrate 1 1 when the optical axis of the 
transparence birefringence member 40 optically uniaxial in 5 and 6 adjoin the birefringence member 40 
and this in drawing 4 , 7 is the liquid crystal array direction of the bottom electrode substrate 12, and 8 is 
the absorption shaft or polarization shaft of the top polarizing plate 15. An include angle alpha The 
include angle of the liquid crystal array direction 6 of the top electrode substrate 11, and the optical axis 
5 of the optically uniaxial birefringence member 40 to make, An include angle beta is an include angle 
of the absorption shaft of the top polarizing plate 1 5 or the polarization shaft 8, and the optical axis 5 of 
the optically uniaxial transparence birefringence member 40 to make, and an include angle gamma is an 
include angle of the absorption shaft of the bottom polarizing plate 16 or the polarization shaft 9, and the 
liquid crystal array direction 7 of the bottom electrode substrate 12 to make. 

[0036] Here, how to measure the above-mentioned include angles alpha, beta, and gamma is defined. In 
drawing 8 , the crossing angle of the optical axis 5 of the birefringence member 40 and the liquid crystal 
array direction 6 of the top electrode substrate 1 1 is explained as an example. 

[0037] The crossing angle of an optical axis 5 and the liquid crystal array direction 6 is phi 1 as shown 
in drawing 8 . And phi 2 Although it can express, it is phi 1 and phi 2 here. The include angle of the 
smaller one is adopted inside, namely, (a) of drawing 8 - setting phi 1 — < — phi 2 it is — since phi 
1 the crossing angle of an optical axis 5 and the liquid crystal array direction 6 - carrying out - (b) of 
drawing 8 setting - phil >phi2 it is - since phi 2 It considers as the crossing angle of an optical 
axis 5 and the liquid crystal array direction 6. Of course, it is phil =phi2. A case may take whichever. 
[0038] In this kind of liquid crystal display, include angles alpha, beta, and gamma are very important. 
As for an include angle alpha, it is more preferably desirable preferably from 50 degrees to set it as 60 
degrees from 30 degrees from 20 degrees, and for an include angle beta to set an include angle gamma 
as 90 degrees from 0 times 70 degrees from 0 times 70 degrees preferably from 70 degrees, at 50 
degrees, respectively 90 degrees. 

[0039] In addition, if angle-of-torsion theta of the liquid crystal layer 50 of a liquid crystal cell 60 is 
within the limits of 180 to 360 degrees, even if the directions 10 of torsion are any of the direction of a 
clockwise rotation, and the counter clockwise direction, the above-mentioned include angles alpha, beta, 
and gamma should just be in above-mentioned within the limits. 

[0040] In drawing 4 , although the birefringence member 40 is arranged between the top polarizing plate 
1 5 and the top electrode substrate 1 1, it may replace with this and you may arrange between the bottom 
electrode substrate 12 and the bottom polarizing plate 16. In this case, the whole configuration of 
drawing 3 was made to do a handstand. 

[0041] "Example 2" basic structure is the same as that of what was shown in drawing 3 and drawing 4 . 
In drawing 5 , angle-of-torsion theta of a liquid crystal molecule was 240 degrees, and as an optically 
uniaxial transparence birefringence member 40, parallel orientation (homogeneous orientation) of it was 
carried out, namely, it used the liquid crystal cell whose angle of torsion is 0 times. 
[0042] the ratio of the whorl pitch p (micrometer) of the liquid crystal ingredient with which thickness d 
(micrometer) of a liquid crystal layer and an optically active substance were added here - d/p was set to 
about 0.53. The orientation film 21 and 22 was formed by the polyimide resin film, and used what 
carried out rubbing processing of this. The tilt angle (pretilt angle) to which dip orientation of the liquid 
crystal molecule with which the orientation film which performed this rubbing processing touches this is 
carried out to a substrate side is about 4 times. deltan2 and d2 of the up Norikazu axial transparence 
birefringence member 40 It is about 0.6 micrometers. On the other hand, a liquid crystal molecule is 
deltanl of the liquid crystal layer 50 of distorted structure, and dl 240 degrees. It is about 0.8 
micrometers. 

[0043] At this time, when the electrical potential difference impressed to the liquid crystal layer 50 
through the bottom electrodes 31 and 32 a top by making an include angle beta and making an include 
angle gamma into about 30 degrees about 30 degrees about 90 degrees in an include angle alpha was 
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below a threshold and it became beyond the threshold with light impermeability, i.e., black, and an 
electrical potential difference, monochrome display of light transmission, i.e., white, was realizable. 
Moreover, when the shaft of the bottom polarizing plate 16 was rotated 90 degrees from 50 degrees from 
the above-mentioned location, the applied voltage to the liquid crystal layer 50 was below a threshold 
and white and an electrical potential difference became beyond the threshold, monochrome display of 
the black above and black reverse has been realized. 

[0044] Drawing 6 shows an include angle alpha with the configuration of drawing 5 , and shows the 
contrast change at the time of time-sharing actuation by 1/200 duty at the time of change ******. That 
the include angle alpha indicated contrast very high at about 90 degrees to be falls as it shifts from this 
include angle. And if an include angle alpha becomes small, blueness will borrow the burning section 
and the section non-switching on the light, if an include angle alpha becomes large, purple and the 
burning section will become yellow and the section non-switching on the light will become impossible 
[ monochrome display ] anyway. Although a result with the same almost said of an include angle beta 
and an include angle gamma is brought, if it rotates about 90 degrees from 50 degrees as described 
above, in the case of an include angle gamma, it will become monochrome display of reverse. 
[0045] "Example 3" basic structure is the same as that of the above M an example 2." However, angle of 
torsion of the liquid crystal molecule of the liquid crystal layer 50 is 260 degrees, deltanl , and dl. The 
points which are about 0.65 micrometers - 0.75 micrometers differ. deltan2 and d2 of a parallel 
orientation liquid crystal layer which are used as an optically uniaxial transparence birefringence 
member 40 It is same about 0.58 micrometers as "an example 2." 

[0046] At this time, the same monochrome display as the above "an example P was realizable by 
making an include angle beta and making an include angle gamma into about 15 degrees for an include 
angle alpha about 35 degrees about 100 degrees. Moreover, the point in which monochrome display of 
an inversion is possible is the same as "an example 2" by rotating the location of the shaft of a bottom 
polarizing plate 90 degrees from 50 degrees from the above-mentioned value. The dip to a gap of 
include angles alpha, beta, and gamma is the same as that of "an example 2" almost. 
[0047] the above - also in which example, although the parallel orientation liquid crystal cell without 
torsion of a liquid crystal molecule was used as an optically uniaxial transparence birefringence member 
40, there is little color change according [ 20 degrees thru/or the direction where the liquid crystal 
molecule used the distorted liquid crystal layer about 60 degrees ] to an include angle rather. This 
distorted liquid crystal layer is formed by pinching liquid crystal between the substrates the orientation 
processing direction of the transparence substrate of a couple with which orientation processing was 
made was made to intersect predetermined angle of torsion like the aforementioned liquid crystal layer 
50. In this case, what is necessary is just to deal with the direction of 2 division-into-equal-parts angles 
of the angle of nip of the two orientation processing directions which sandwich the torsion structure of a 
liquid crystal molecule as an optical axis of a birefringence member. 

[0048] Moreover, a high polymer film transparent as a birefringence member 40 may be used (the thing 
of uniaxial stretching is desirable in this case). In this case, as a high polymer film, PET (polyethylene 
terephthalate), acrylic resin, and a polycarbonate are effective. Furthermore, in the above example, 
although the birefringence member was single, in addition to the birefringence member 40, in drawing 
4 , the birefringence member of one more sheet can also be inserted between the bottom electrode 
substrate 12 and the bottom polarizing plate 16. In this case, deltan2 and d2 of these birefringence 
members What is necessary is just to readjust. 

"Example 4" basic structure is the same as "an example 2." However, as shown in drawing 10 , a 
multicolor display is attained by preparing optical light-shielding film 33D on the top electrode substrate 
1 1 between red, green, the blue light filters 33R, 33G, and 33B, and each filter comrade. The relation of 
the optical axis of a direction and a birefringence member is shown in the array direction of the liquid 
crystal molecule in "an example 4", the direction of torsion of a liquid crystal molecule, and the shaft of 
a polarizing plate at drawin g 7 . 

[0049] In addition, in drawing 9 , the smooth layer 23 which consists of an insulating material for 
making the effect of such irregularity mitigate was formed upwards on each light filters 33R, 33G, and 
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33B and optical light-shielding film 33D, and the top electrode 31 and the orientation film 21 are 
formed. 

[0050] Drawing 10 shows the condition of having mounted the block diagram which used the liquid 
crystal display module 63 by this invention shown in drawing 1 for the display of a laptop computer in 
the laptop computer 64 at drawing 1 1 . 

[0051] In drawing 10 , a liquid crystal display module is driven for the result calculated by the 
microprocessor 49 by IC34 for actuation through LSI48 for control. According to this example 
constituted as mentioned above, attachment and detachment of a top frame and a bottom frame become 
easy. 

[0052] In addition, invention indicated to said claim of this invention is not restricted to the liquid 
crystal display of the above-mentioned active-matrix method, and can be applied also like the liquid 
crystal display of other methods carrying a back light. 
[0053] 

[Effect of the Invention] As explained above, when equipping with a top frame according to this 
invention, it is carrying out snap fitting of the pawl of a top frame at the slot of a bottom frame, and the 
part is fixed. 

[0054] According to this structure, a top frame and a bottom frame can be fixed in a narrow tooth space, 
without enlarging a liquid crystal display, enabling free attachment and detachment. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the important section structure of one example of the liquid 
crystal display by this invention. 

[Drawing 2] It is an expansion perspective view explaining the example of a configuration of the liquid 
crystal display which applies this invention. 

[Drawing 3] It is the explanatory view of the relation between the array direction of the liquid crystal 
molecule in the example 1 of the liquid crystal display which applies this invention, the direction of 
torsion of a liquid crystal molecule, the shaft orientation of a polarizing plate, and the optical axis of a 
birefringence member. 

[Drawing 4] It is an important section perspective view explaining the laminating relation of the 
component of the liquid crystal display which applies this invention. 

[Drawing 5] It is the explanatory view of the relation between the array direction of the liquid crystal 
molecule in the example 2 of the liquid crystal display which applies this invention, the direction of 
torsion of a liquid crystal molecule, the shaft orientation of a polarizing plate, and the optical axis of a 
birefringence member. 

[Drawing 6] It is the explanatory view of the contrast in the example 1 of the liquid crystal display 
which applies this invention, and a transmitted light color-crossing angle alpha property. 
[Drawing 7] It is the explanatory view of the relation between the array direction of the liquid crystal 
molecule in the example 3 of the liquid crystal display which applies this invention, the direction of 
torsion of a liquid crystal molecule, the shaft orientation of a polarizing plate, and the optical axis of a 
birefringence member. 

[Drawing 8] It is the explanatory view of how to measure the crossing angles alpha, beta, and gamma in 
the liquid crystal display which applies this invention. 

[Drawing 9] the configuration of the electrode substrate section when it can set to the liquid crystal 
display which applies this invention is explained — it is a notch perspective view a part. 
[Drawing 10] It is a block diagram at the time of using the liquid crystal display which applies this 
invention for the display of a laptop computer. 

[Drawing 11] It is an external view at the time of using the liquid crystal display which applies this 
invention for the display of a laptop computer. 
[Description of Notations] 

1 Top Frame 

2 Bottom Frame 

3 Liquid Crystal Display Aperture 
1 3 Spacer 

14-A, 14-B Spacer of the shape of a stripe which fixes a top frame and a liquid crystal display panel 

1 7 Lamp Cover 

1 8 It is Soldered to Grand Putt Formed in Actuation Circuit Board, Cut, and it is Lifting Piece. 
20 Pawl Fixed to Pawl Receptacle Formed in Bottom Frame 
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24 Grand Pad 

25 Pawl Receptacle 

35 Actuation Circuit Board 

36 Back Light Light Source Which Consists of a Cold Cathode Tube (Lamp) 
36-A Reflective sheet 

37 Transparent Material Assembly 

42 Intermediate Frame in which Linear Back Light is Carried 
62 Liquid Crystal Display Panel 
65 Tape Career Pad 
67-A, 67-B Pier 
71 -A Pawl 

71- B Slot 

72- A Top frame pawl 
72-B Bottom frame slot. 
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DRAWINGS 
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CORRECTION OR AMENDMENT 

[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Category partition] The 2nd partition of the 6th category 
[Publication date] October 3 1 , Heisei 1 3 (200 1.10.31) 

[Publication No.] JP,7- 1 99 1 80,A 
[Date of Publication] August 4, Heisei 7 (1 995. 8.4) 
[Annual volume number] Open patent official report 7-1992 
[Application number] Japanese Patent Application No. 6-519 
[The 7th edition of International Patent Classification] 

G02F 1/1335 530 

[FI] 

G02F 1/1335 530 
[Procedure amendment] 

[Filing Date] December 27, Heisei 12 (2000. 12.27) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the liquid crystal display which carries out the laminating of the intermediate frame of the 
shape of a frame which carries the linear back light light source in at least one side, and the bottom 
frame in this order while holding the transparent material assembly which consists of a liquid crystal 
display panel which consists of a frame when it has a display window, and a liquid crystal plate which 
unified the actuation circuit board, and an optical diffusion plate, a light guide plate and a reflecting 
plate, and this transparent material assembly in a seating rim, and comes to carry out connection 
immobilization of the above-mentioned frame and the bottom frame, 

having the bottom frame slot which established the bottom frame straight side which started in the 
height which becomes the pawl which formed the straight side of an above top frame, and by which 
bending shaping was carried out, the frame straight side after forming in one side of the above top frame 
of the bottom frame of the above, and a pair, and inserting in an above top frame pawl to the bottom 
frame slot of the above a top frame - attachment and detachment ~ the liquid crystal display 
characterized by coming to fix easily. 

[Claim 2] One side of the principal plane of a liquid crystal display panel and the above-mentioned 
liquid crystal display panel is countered, and it is arranged, and has the bottom frame which has the 
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shape top frame of a frame which has the back light group which comes to include the linear light 
source, and the principal plane in which the display window was formed and the side face which stood 
straight to this principal plane, and a principal plane and the side face which stood straight to this 
principal plane, 

In the liquid crystal display which put the above-mentioned back light group and the above-mentioned 
liquid crystal display panel on this order inside the bottom frame side face of this on the bottom frame 
principal plane of the above, and the principal plane in which the above-mentioned display window was 
formed in the above top frame is made to counter another side of the principal plane of the above- 
mentioned liquid crystal display panel, and comes to store the bottom frame of the above inside an 
above top frame side face, 

It is the liquid crystal display characterized by forming a slot in the part which a pawl is formed in the 
part which laps with the bottom frame side face of the above of an above top frame side face, and 
counters the above-mentioned pawl of the bottom frame side face of this, and this pawl engaging with 
this slot. 

[Claim 3] The above-mentioned linear light source is a liquid crystal display according to claim 2 
characterized by being arranged at the end side of this transparent material assembly including the 
transparent material assembly to which the above-mentioned back light group counters one side of the 
principal plane of the above-mentioned liquid crystal display panel. 
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